Polymorphism of metallothionein genes in the Pacific oyster Crassostrea gigas as a biomarker of response to metal exposure.
Quantification of metallothioneins (MTs) is classically associated with a cellular response to heavy metal contamination and is used in the monitoring of disturbed ecosystems. Despite the characterization of several MT genes in marine bivalves, only a few genetic studies have used MT genes as potential biomarkers of pollution. The aim of this study was to assess whether MT gene polymorphism could be used to monitor exposure of the Pacific oyster Crassostrea gigas to heavy metals and to develop specific genetic markers for population genetic studies in relation to environmental stress. The polymorphism of two exons of the C. gigas MT gene CgMT1 were studied using polymerase chain reaction single-strand conformation polymorphism (PCR-SSCP) in both field populations exposed to various metals concentrations and in experimentally exposed populations. High frequencies of two SSCP types in exons 2 and 3 of the CgMT1 gene have found to be significantly associated with tolerance to metals in experimental and field oyster populations. The use of MT1 gene polymorphism in C. gigas as in the present study should therefore be of high ecological relevance. In conclusion, the analysis of the types in these two CgMT1 gene exons, which can confer a greater tolerance to heavy metals, can constitute a good biomarker of effect of the presence of heavy metals in ecosystems.